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divisions. Fill instrument to zero of the scale with benzine, turpentine, or some other liquid having no action upon cements.
Take 100 grams of sifted cement that has been previously dried by exposure on a metal plate for twenty minutes to a dry heat of 212 degrees F., and allow it to pass slowly into the fluid of the volumenometer, taking care that the powder does not stick to, the sides of the graduated tube above the fluid and that the funnel through which it is introduced does not touch the fluid.
Read carefully the volume of the displaced fluid to the nearest fraction of a cubic centimeter. Then the approximate specific gravity will be represented by 100 divided by the displacement in cubic centimeters.
The operation requires care.
///.    Setting Qualities and Soundness.
The quantity of water and the temperature of water and air affect the time of setting. The specifications contemplate a temperature varying not more than 10 degrees from 62 degrees F., and quantities of water given herein:
For Portland cements use 20 per cent of water.
For Puzzolan cements use 18 per cent of water.
For Natural cements use 30 per cent of water.
Mix thoroughly for five minutes, vigorously rubbing the mixture under pressure; time to be estimated from moment of adclihg water and to be considered of importance.
Make on glass plates two cakes from the mixture about three inches in diameter, half an inch thick at middle, and drawn to thin edges, and cover them with a damp cloth or place them in a tight box not exposed to currents of dry air. At the end of the time specified for initial set apply the needle one-twelfth of an inch diameter weighted to one-fourth of a pound to one of the cakes. If an indentation is made the cement passes the requirement for initial setting, if no indentation is made by the needle, it is too quick setting. At the end of the time specified for "final set" apply the needle one twenty-fourth of an inch diameter loaded to one pound. The cement cake should not be indented.
Expose the two cakes to air under damp cloth for twenty-four hours. Place one of the cakes, still attached to its plate, in water for twenty-eight days; the other cake immerse in water at about 7o degrees temperature supported in a rack above the bottom of the receptacle; raise the water gradually to the boiling point and maintain this temperature for six hours and then let the water with cake immersed cool. Examine the cakes at the proper time for evidences of expansion and distor-

